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For if V! and Vn are the total volumes of the two parts before mixing at temperature T and pressure p, the pressures which the parts would have at the same temperature and at volume V equal to y _j_ 7" would by the Boyle Mariotte Law be
Pv'        and       PllL. Y' j_ Y"     **""•      Y' 4- Y"
and the sum of these is equal to p.
Let m', m",... be the masses of the different components entering into a unit mass of the mixture. In the case of a mixture of two gases only we may write m1 = x, mn = 1 —x. Let accented letters such as v! and v!! denote the volumes per unit mass, and other thermo-dynaniic quantities of the gases before mixing, and let unaccented letters refer to a unit mass of the mixture. Then if the mixing takes place at temperature T and pressure .p
pv'^B'T,   pv"^B"T and
v = m'vf + m"v" = xvr + (1 — x)v". Hence
pv = xpv' + (1 — x)pvn
(165)                         =xB'T+(l-x)B"T. Hence the constant  ~B for the mixture is given by
(166)                             J5 = xB! + (1 - x)'B".
We now assume that the total energy of the gases is unaltered
by mixing; i. e. that                 ,      .         ...
J            &;                      u = xu1 + (1 — x)u".
Employing the expression u = y»l + UQ (157), and remembering that the last result is true for all values of T, we have
(167)                                  «0 = XUQ' + (1 - a?)Wo",
(168)                         Y»-x7J + (l-~x)vv" and in virtue of (156)
(169)                    y,-*y; + (i-s)y,"
whence the whole heat capacity of the mixture either at constant pressure or at constant volume is the sum of the ivhole heat capacities of the parts before mixing.
Substituting in the expression for the entropy in terms of pressure and temperature, we have
(170)     s = [xr; + (1 - x)yp"} log T - {x£f + (1 - x}B"} logp + <?0, that is the whole entropy of the mixture can only differ ~by a constant from the sum of the whole entropies of the parts before mixing.    The constant difference C is given by
(171)                    C-ff0-(xe0' + -(l-x)«0"}.e of a mixture of gases at vohime V and temperature T is the sum of the partial pressures which the various constituent parts would separately produce if enclosed in a volume V at temperature T. ly = p in the equation for the energy
